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DETAILED ACTION 

1 . Upon reconsidering and careful review, the finality of the last office action is withdrawn 
herein and the case is reopened for prosecution. 

Response to Arguments 

2. Amendment filed on May 18, 2004 is acknowledged. 

3. Applicants' response and amendments have been entered and are fully considered. 

4. With regard to the rejection under 35 USC 102(b) in the previous office action, Applicants' 
arguments have been fully considered and found not persuasive. Applicants argue that the prior 
art McGavin et al. disclose a theoretical model for quadruplex nucleic acid sequences based on 
the Watson-Crick tetrads and does not teach or suggest the structures with real nucleic acids and 
thus McGavin et al. reference is a non-enabling art. These arguments are fully considered and 
found not persuasive because in previous office action Applicants submitted the same reference 
to show that the Watson-Crick base pairing is enabled by the McGavin reference. Contradictory 
to this, presently, Applicants argue that the prior art is non-enabling prior art. Examiner notes 
that one of ordinary skill in the art would relay on the McGavin reference for the structure as 
claimed in the instant invention because Applicants did not show any crystallographic data to 
show how the instantly claimed structure is formed with Watson-Crick base pairing involving 
more that two strands. Applicants' reference to a case law is fully considered however it is noted 
in MPEP 2121.04 "Pictures and drawings may be sufficiently enabling to put the public in the 
possession of the article pictured. Therefore, such an enabling picture may be used to reject 
claims to the article. However, the picture must show all the claimed structural features and how 
they are put together. Jockmus v. Leviton, 28 F.2d 812 (2d Cir. 1928). See also MPEP § 2125 
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for a discussion of drawings as prior art. Thus the computer graphic structure disclosed by 
McGavin et al is considered as enabling art. And hence the rejection for claims 1, 3-4, 7-9, 13- 
14, 19 is maintained herein. 

Further, after careful review of the McGavin et al. reference, and the limitations in the 
amended claims, it is noted that the incorporation of limitations in the amended claims, are 
inherent in the teachings of McGavin et al. because McGavin et al. teaches that the major grove 
of the first strand and said second strand is placed in a major grove of said third and fourth 
strand, which inherently teaches that each nucleobase in the first and second strand binds to the 
nucleobases of third and fourth strands. To address the new limitations in the instant claims the 
rejection is rewritten below. 

New Grounds of Rejection Necessitated by Amendment 
Claim Rejections - 35 USC §102 
5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 3-4, 6-10, 12-14, and 19 are rejected under 35 U.S.C 102(b) as being anticipated 
by McGavin et al. (J. Mol. Graphics, Vol. 7, pages 218-232, 1989). 

McGavin et al. teach a multiplex structure of claim 1, using computer graphics wherein 
McGavin et al. disclose a multiplex structure comprising a first, a second, a third and a fourth 
sequence of nucleobases wherein four strands interact specifically with each other forming a 
multiplex structure solely through Watson-Crick pairing (see page 226, column 1, paragraphs 2- 
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4) in which Watson-Crick duplexes are paired specifically about a dyad axis coincident with a 
common long molecular axis and with major grooves in continuous and specific contact , which 
indicates or teaches that each nucleobase in each strand of multiplex structure are bound to 
another nucleobase of another strand in the multiplex (see page 230, column 1, paragraphs 1-3, 
page 225, column 1, paragraph 2, column 2, paragraph 3). 

With regard to claim 1, McGavin et al teach that the multiplex structure comprises an 
artificial or synthetic quadruplex (see page 228, column 1, paragraphs 2-4); 

With regard to claims 3-4, 6, McGavin et al. teach that the multiplex structure 
comprises a nucleic acid (DNA and RNA) (see page 225, column 2, paragraph 3); 

With regard to claims 7, 9, McGavin et al. teach the multiplex structure any one 
strand alternates between two strands in anti-parallel orientation (see page 220, color plate 3 a 
and 3b,page 228, column 2, paragraphs 3-8); 

With regard to claims 8, 10, 12, McGavin et al. teach Watson-Crick duplexes are 
paired specifically about a dyad axis coincident with a common long molecular axis and with 
major grooves in continuous and specific contact indicating major groove of first-second strand 
duplex is placed in the major groove of third-fourth strand duplex, indicating no strand is 
contiguous with another strand (see page 230, column 1, paragraphs 1-3, page 225, column 1, 
paragraph 2, column 2, paragraph 3); 

With regard to claim 13-14, McGavin et al. teach that the multiplex structure is 
substantially free of Hoogsteen bonding and free of G-G quartets (see page 226, column 1, 
paragraph 2, column 2, paragraph 2); 
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With regard to claim 19, McGavin et al. teach that the multiplex structure is free of a 
solid support (see page 226, column 2, paragraphs 3-5). 

Thus the disclosure of McGavin et al. meets the limitations in the instant claims. 

Claim Rejections - 35 USC §103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the pnor art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 5, 15-18, 20-25, 50-51 are rejected under 35 U.S.C. 103(a) as being unpatentable 
McGavin et al. (J. Mol. Graphics, Vol. 7, pages 218-232, 1989) in view of George Jr. (USPN. 
5,451,502). 

McGavin et al. teach a multiplex structure of claim 1, using computer graphics wherein 
McGavin et al. disclose a multiplex structure comprising a first, a second, a third and a fourth 
sequence of nucleobases wherein four strands interact specifically with each other forming a 
multiplex structure solely through Watson-Crick pairing (see page 226, column 1, paragraphs 2- 
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4) in which Watson-Crick duplexes are paired specifically about a dyad axis coincident with a 
common long molecular axis and with major grooves in continuous and specific contact , which 
indicates or teaches that each nucleobase in each strand of multiplex structure are bound to 
another nucleobase of another strand in the multiplex (see page 230, column 1, paragraphs 1-3, 
page 225, column 1, paragraph 2, column 2, paragraph 3). 

McGavin et al. teach that the multiplex structure comprises a nucleic acid (DNA and 
RNA) (see page 225, column 2, paragraph 3);the multiplex structure any one strand alternates 
between two strands in anti-parallel orientation (see page 220, color plate 3a and 3b,page 228, 
column 2, paragraphs 3-8); Watson-Crick duplexes are paired specifically about a dyad axis 
coincident with a common long molecular axis and with major grooves in continuous and 
specific contact indicating major groove of first-second strand duplex is placed in the major 
groove of third- fourth strand duplex (see page 230, column 1, paragraphs 1-3, page 225, column 
1, paragraph 2, column 2, paragraph 3). However, McGavin et al. did not specifically teach a 
nucleic acid analogue (a therapeutic, prophylactic or diagnostic agent), length of the strands in 
the multiplex structure, use of haplotype genomic DNA or PCR products, a solid support. 

George Jr. teaches method for creating a nucleic acid multiplex (see column 3, lines 49- 
67, column 4, lines 1-35) wherein the method comprises 

(a) creating a mixture comprising water (buffer), a Watson-Crick duplex (double- 
stranded nucleic acid) (see column 3, lines 49-61, column 4, lines 1-16), a number of single- 
stranded mixed base sequence molecules (probe or oligonucleotide containing at least a 
nucleobase sequence) (see column 3, lines 49-58), at least one accelerator agent (label) and 

(b) incubating the reaction mixture to form said multiplex (see column 4, lines 10-16). 
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George Jr. also teaches that the probe strand comprises up to 100 nucleotide bases and 
target contains complementary bases to said probe strand (see column 6, lines 1-24, column 9, 
lines 11-23); a flurophore label, fluorescence, chemiluminescence label comprising rodhamine 
and fluorescein (see column 7, lines 1-19); a flurophore label with detectable marker using an 
atom, an inorganic radical (comprise monovalent cation), heavy metal (transition metals) 
(divalent or valency grater than 1), ligands like biotin, receptors (analogues) creating charged 
strands (see column 6, lines 25-46); Genomic DNA from any source, double-stranded cDNA, or 
a mixture of nucleic acids (see column 5, lines 47-60); the multiplex structure is immobilized on 
a solid support (see column 7, lines 35-50). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the method of forming or creating a multiplex as taught by 
McGavin et al with the detectable label or analogue as taught by George Jr. in order to achieve 
a sensitive and enhanced diagnostic agent because George Jr. taught that the sensitivity and 
enhanced signal of nucleic acid complex and its significance in providing a highly sensitive 
nucleic acid recycling or probe amplification in diagnostic systems. An ordinary artisan would 
have recognized the expected benefits of sensitivity of the multiplex structures and would have 
motivated to add the limitations taught by George Jr. to enhance the sensitivity and diagnostic 
potential of the multiplex structure. 

Conclusion 

No claims are allowable. 
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Any inquiry concerning this communication or earlier communications from the examiner 



should be directed to Suryaprabha Chunduru whose telephone number is 571-272-0783. The 

examiner can normally be reached on 8.30A.M. - 4.30P.M, Mon - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Gary Benzion can be reached on 571-272-0782. The fax phone numbers for the organization 

where this application or proceeding is assigned are 703-872-9306 for regular communications 

and - for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 

should be directed to the receptionist whose telephone number is 703-308-0196. 

Suryapr^na Chunduru 
June 3, 2004 




